Novel dual-control poly(N-isopropylacrylamide-co-chlorophyllin) nanogels for improving drug release.
How to overcome insufficient drug release is an important issue in the drug-delivery system. Here, a novel temperature and UV dual-control poly(N-isopropylacrylamide [PNIPAM]-co-chlorophyllin) nanogel was prepared via the surfactant-free emulsion polymerization. The introduction of hydrophilic chlorophyllin to the PNIPAM chain backbone led to a narrow size of poly[NIPAM-co-CHLN nanogel (D ∼180 nm) confirmed by atomic force microscopy and transmission electron microscopy. This nanogel had a lower critical solution temperature (∼35°C), observed by dynamic laser light scattering. After the phase transition, the size under UV light (50 nm) was much smaller than that induced by temperature (90 nm). The inhomogeneous collapse was attributed to the temperature-gradient generated from the gel surface to the core with a surrounding dense PNIPAM layer. The obstacles that strongly inhibited 5-fluorouracil release was successfully overcome by light irradiation via a large drug diffusion coefficient. Consequently, the novel dual functional nanogel is potent for improving the drug-release profile.